Signs of irreversible architectural changes occur early in the development of experimental osteoporosis as assessed by in vivo micro-CT.
Using in vivo micro-computed tomography, we assessed bone loss in the rat during the first twelve weeks after ovariectomy when structural changes were most rapid. Significant changes to the trabecular architecture were observed, including irreversible changes reflected by reduction in connectivity after only two weeks. This highlights that topological changes to the structure occur early in this experimental model of osteoporosis. The purpose of this study was to establish a longitudinal time course of bone loss in the ovariectomized (OVX) rat model during the initial twelve-week period where structural changes are most rapid, and to identify when irreversible changes occur using in vivo micro-computed tomography (micro-CT). The proximal tibiae of OVX (N = 10) and sham (N = 10) operated mature female Wistar rats were micro-CT scanned every two weeks from week 0 to week 12, excluding week 10. Changes in architecture were quantified using direct three-dimensional techniques and serum osteocalcin and CTX-I was measured at weeks 0, 6 and 12. Biomechanical properties were determined from femoral three-point bending and L-4 vertebral compression at the end of the protocol. ANOVA and paired t-tests were used to analyze the longitudinal and endpoint data, respectively. All of the measured architectural parameters changed significantly over the study in the OVX group, including irreversible changes reflected by connectivity density after two weeks. Osteocalcin concentration was elevated in the OVX group. Moderate changes in the mechanical properties of the femora midshaft and vertebrae were observed. Changes to the bone architecture and mechanics within twelve weeks after OVX highlight the importance of early diagnosis and treatment of osteoporosis.